True metastatic involvement of the colon is rare. Colonic metastases occur most commonly secondary to peritoneal metastases from intra-abdominal malignancies. Breast cancer is the most common malignancy that metastasizes hematogenously to the colon. Colonic metastatic disease mimics primary colonic tumors in its presentation. Colonic metastatic involvement is a poor prognostic sign, and the pathologist should be informed about the history of the primary breast cancer when examining the pathologic specimens. In this paper, we report a case of an ileocecal mass found to be histologically consistent with metastatic ductal breast cancer, and then we review the literature about breast cancer metastases to the gastrointestinal tract in general and colon in particular.
Introduction
Metastatic involvement of the gastrointestinal (GI) tract is generally an infrequent clinical entity [1] [2] [3] . Colorectal involvement is particularly rare in the setting of metastatic diseases [4, 5] as opposed to small bowel, where metastatic disease is more common than primary malignancies [4] . Indeed, small bowel is the most common location of metastases within the GI tract, followed by the stomach [6, 7] owing to the rich vascular supply of these two locations [8] . Variability in the prevalence of metastatic involvement of these two common sites of metastasis is, however, observed with different primaries. Interestingly, in the setting of metastatic breast cancer, the stomach is the most frequent site within the GI tract for metastases and usually presents as linitis plastica [8] [9] [10] . Colonic metastases are much less common in the clinical setting of metastatic breast cancer.
Metastatic involvement of the colon occurs most commonly secondary to peritoneal seeding from intra-abdominal malignancies. The most frequent location in which seeding occurs is in the pouch of Douglas [5, 11, 12] . Therefore, colonic involvement from surrounding intra-abdominal tumors (e.g., ovarian carcinoma) is much more common than hematogenous seeding [5] . Colorectal metastases can occur via various different pathways. Pelvic neoplasms can spread by direct invasion through the fasciae and mesenteric attachments or, more commonly, through the mesenteric reflections. The mesosigmoid and the right paracolic gutters are less commonly involved [11, 12] .
Peritoneal carcinomatosis may arise from different locations: intra-abdominal primary tumors (e.g., mesothelioma) and intra-abdominal viscera (e.g., colon adenocarcinoma and ovarian carcinoma), or they may spread from extraabdominal malignancies (e.g., breast cancer and melanoma). Here, we report a case of an ileocecal mass found to be histologically consistent with metastatic ductal breast cancer 4 years from the initial diagnosis of the primary breast malignancy.
Case Information
A 76-year-old female presented to the emergency room with a one-day history of shortness of breath and chest tightness. She denied having fever, chills, palpitations, or cough. She endorsed a history of estrogen receptors (ER) positive breast cancer with known metastases involving the bones 4 years prior to presentation, atrial fibrillation, and hypertension. The patient received adjuvant radiation therapy for her metastatic breast cancer after undergoing left mastectomy and was put on estrogen antagonist hormonal therapy at the time of diagnosis.
On physical examination, the patient was afebrile with stable vital signs. She was pale in appearance. Cardiopulmonary examination was unremarkable, and her abdominal examination revealed no abdominal tenderness, distention, or masses. Fecal occult blood was positive with no masses palpated in the rectal vault.
Laboratory studies were remarkable only for a hemoglobin of 8.2 g/dL (normal 12-15.3 g/dL) and hematocrit of 25.8% (normal 34.7-45.1%) with an MCV of 88.7 fl (normal 80-100 fl). Computed tomography (CT) scan of the abdomen and pelvis showed irregular wall thickening in the cecum (Figure 1 ). During colonoscopy and while trying to pass the scope through the angulated bowel the patient started suddenly bleeding from the sigmoid colon with some fat being seen, so the procedure was aborted. Following colonoscopy, the patient began to report generalized abdominal pain. Abdominal X-ray subsequently demonstrated intra-abdominal free air.
The patient was emergently taken to the operation room where she was found to have a perforation in the distal sigmoid colon and a 2 × 3 cm mass at the ileocecal valve, with peritoneal studding. Limited resection was performed via ileocecectomy with closure of the perforation.
Histopathologic examination from samples retrieved during the procedure was consistent with an invasive poorly differentiated ER positive carcinoma involving the cecum and appendix (Figures 2(c) and 2(d) ) and the intra-abdominal adipose tissue (Figures 2(b) and 3 ), consistent with a breast cancer as a primary tumor. Intra-abdominal lymph node samplings were also consistent with a metastatic disease from breast cancer. Adjuvant chemotherapy with cyclophosphamide and doxorubicin was administered postoperatively, following surgical recovery.
Discussion
Malignant melanoma was thought to be the most common tumor metastasizing hematogenously to the colon [13] . However, a recent study by Mourra et al., in which thirty-five patients with confirmed metastatic colorectal involvement out of 10,365 patients with colorectal malignancies were found, reported that breast carcinoma (17 cases) was the leading cause of colonic metastases followed by melanoma Case Reports in Gastrointestinal Medicine (7 cases), lung carcinoma, and sarcoma (4 cases each) [5] . Another study conducted on 16,000 autopsies over a duration of 10 years discovered only 62 cases of colonic metastases with the most common primaries being lung (14 cases) and breast (10 cases) [14] . Among breast cancer subtypes, infiltrating lobular carcinoma was found to metastasize more frequently to the GI tract in a study of 2,604 patients with breast cancer over a period of 18 years [6] . Only 17 cases (<1%) were found to metastasize to the GI tract [6] . Further, lobular breast carcinoma tends to metastasize to various locations including the GI tract, gynecological organs, peritoneum, and retroperitoneum, whereas ductal carcinoma tends to metastasize more frequently to the brain, lung, and liver [15] . The reason for this dissemination pattern observed in the setting of lobular carcinoma has been linked to a particular tropism of the metastatic cells of lobular ductal carcinoma [2, 16] . Also, lobular carcinoma has the tendency to cause more diffuse GI tract disease as opposed to ductal carcinoma which tends to cause more nodular lesions [1] . The interval from the initial diagnosis of breast cancer to the presentation of GI metastases has been reported for up to 26 years [17, 18] .
Metastases to the lower GI tract can present with various nonspecific symptoms similar to those of primary colorectal tumors. Presenting symptoms often include abdominal pain, anorexia, nausea, vomiting, change in bowel habits, bleeding, obstruction, or, less frequently, perforation [5, 11, 12, [19] [20] [21] [22] [23] [24] . The nonspecific presentation often makes it very difficult to differentiate primary colorectal tumors from breast cancer metastases, which usually occur several years after the initial diagnosis of breast cancer [7] . Clinically, primary colorectal tumors are indistinguishable from secondary ones without histological examination [5] .
CT scan is a useful tool for the noninvasive assessment of degree of tumor spread within the bowel wall [9] . With the new multiphase, multidetector CT scans, the accuracy of assessing mural penetration of metastases into the bowel wall is very high [25, 26] . Ultrasonographic examination has been shown to be a useful imaging modality in several reports.
Although endoscopy plays an indispensable role in the diagnosis of GI tract metastases [27] , the endoscopic features may not distinguish primary colon cancer from metastatic one; however, the majority of breast cancer metastases to the colon present as diffuse thickening of the colonic wall which is easily identified via direct visualization with colonoscopy [7] . Metastatic breast lesions involving the colonic mucosa may also present as ulcerated or nodular lesions resembling inflammatory bowel disease [28] . During colonoscopic examination, if the lesions are sufficiently deep, care must be taken to avoid superficial biopsies which might result in false negative histopathological examination [7] .
Absence of colonic epithelial dysplasia is an important key to differentiate the primary colonic lesions from the secondary colonic lesions [29] ; however, the finding of "signet ring" neoplasia, which can be found in some ductal breast carcinomas, can be confusing as it usually suggests the GI tract as the primary origin of the tumor [27] . The "Indian file" histological finding has been described when the infiltrating tumor cells cause a severe fibrous reaction leading to the linitis plastica appearance [30, 31] .
Surgical management has not proven to result in an overall survival benefit except in selected cases where metastases are limited to a discrete region of the GI tract [6] . A retrospective analysis by McLemore et al. demonstrated that surgical intervention did not have significant survival benefits for patients with GI tract metastases from breast cancer [16] . Since colorectal metastases indicate a poor prognosis and usually represent the late stage of the disease [5] , management in general is hormonal therapy or chemotherapy with surgery being mainly indicated for palliative purposes and symptomatic treatment (e.g., obstruction or bleeding) [32] .
In the study by Mourra et al., none of the patients survived 5 years after the diagnosis of colorectal metastases. The mean survival time was longer by only 3 months in patients with surgical treatment than in those without surgery (12.35 versus 9.8 months) [5] . However, the number of patients in this series (especially those without surgery) is too small to draw a conclusion.
In our case, it is very difficult to determine whether the colonic tumor was an extension from the peritoneal carcinomatosis or from hematogenous metastases. However, it is very possible that the tumor was an extension from the peritoneal carcinomatosis since the tumor was recognized on the serosal surface of the appendix. On the other side, intraabdominal lymph nodes involvement may argue against this possibility.
In conclusion, metastatic breast cancer involving the GI tract is a poor prognostic indicator. Imaging studies, endoscopy, and histopathology are essential for the prompt and definitive diagnosis. Despite the paucity of true colonic metastases, the pathologist should be made aware of the history of breast cancer and the possibility of metastatic disease when examining any colonic biopsy. Our case represents an unusual metastatic pattern of breast ductal cell carcinoma to the GI tract.
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